Temporally distinct cognitive effects following acute administration of ketamine and phencyclidine in the rat.
Non-competitive N-methyl-D-aspartate receptor (NMDAR) antagonists such as phencyclidine (PCP) and ketamine are commonly and interchangeably used to model aspects of schizophrenia in animals. We compared here the effects of acute administration of these compounds over a range of pre-treatment times in tests of instrumental responding (VI 30s response schedule), simple reaction time (SRT) and cognitive flexibility (reversal learning and attentional set shifting digging task) in rats. At standard pre-treatment times (15-30 min), both ketamine and PCP produced overall response suppression in VI 30 and increased reaction times in SRT suggesting that any concomitant cognitive performance deficits are likely to be confounded by motor and/or motivational changes. However, the use of extended pre-treatment times produced deficits in cognitive flexibility measured up to 4h after drug administration in the absence of motor/motivational impairment. Generally, PCP increased impulsive responding in the SRT indicating a possible loss of inhibitory response control that may have contributed to deficits observed in reversal learning and attentional set-shifting. In contrast to PCP, ketamine did not have the same effect on impulsive responding, and possibly as a consequence produced more subtle cognitive deficits in attentional set-shifting. In summary, acute treatment with NMDAR antagonists can produce cognitive deficits in rodents that are relevant to schizophrenia, provided that motor and/or motivational effects are allowed to dissipate. The use of longer pre-treatment times than commonly employed might be advantageous. Also, ketamine, which is more frequently used in clinical settings, did not produce as extensive cognitive deficits as PCP.